Fluorinated reagents such as HFC-245fa, HCFC-244bb, HCFO-1233xf and HFO-1234yf (the purity are more than 99%) were prepared and separated by ourselves. Besides these, the other reagents and solvents (Analytical Grade) were purchased from commercial sources and used as received. The reaction was carried out in an autoclave containing a 10 mL Teflon reaction tube. The yields were determined by GC (equipped with a BD-35 separation capillary column (Agilent technologies co., LTD., 30 m × 0.32 mm) and FID detector) using bromobenzene as internal reference.
. 137.1, 132.9, 128.6, 128.0, 40.5, 17.8, 13.9 . 3, 160.5, 130.8, 129.9, 115.4, 38.4, 31.7, 29.1, 24.8, 22.5, 14 .0. 
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